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foreword 



Significant changes have occurred in the employment patterrts of various 
scientific and technical occupations over the past two decades, Rates of rhange 
differed among fields as well as between employing sectors of the economy in 
which scientists and engineers play significant roles. Such events have frequently 
produced dramatic changes in labor market conditions for scientists and engi- 
neers. This publication examines one important mechanism of labor market 
adjustment— occupational mobility. Although industrial, geographic, and job 
mobility are important aspects of this phenomenon, this report focuses on move- 
ment into, out of, and between science and engineering (S/E) occupations. This 
analysis is part of the National Science Foundation's Division of Science Re- 
sources Studies program designed to enhance the understanding of the operations 
of the S/E labor market. 



CharlesE.Falk 

Director, Division of Science 

Resources Studies 

Directorate for Scientific, Technological, 
and International Affairs 



June 1980 
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highlights 



• About one out of four persons employed in science and engineering (S/E) 
occupations in 1972 changed to different occupations by 1978. The bulk of this 
movement— approximately four-fifths— was to non-S/E.occupations, primar- 
ily in management and administration. 

• A very small proportion, 6 percent, of those moving to non-S/E occupations 
did so because of the absence of job opportunities in S/E labor markets. 

• The largest occupational movement among S/E occupations was out of math- 
ematical sciences, where demand was weak, into computer specialities and 
engineering, where demand was strong. By 1978 about 8 percent of those 
employed as mathematicians in 1972 were employed as engineers. Another 7 
percent had become computer specialists. 

• Occupational mobility appeared inversely related to age. The youngest age 
group, those '*under 35,'* reported the highest mobility rate, 5.7 percent per 
year, for the 1972-78 period. The oldest group, "45 and over," reported the 
lowest rate, 3.7 percent per year. 

• Occupational mobility showed a relation to the level of educational attain- 
ment. Doctorate-holders, in general, were less apt to change occupations than 
others in the same occupation with less education. 

• Women scientists and engineers changed occupations more than men over the 
1972-78 period (35 percent versus 26 percent). The observed sex differential 
was entirely attributable to the tendency of women scientists and engineers 
to be concentrated in occupations with relatively high rates of out mobility. 
No systematic sex differences remain after differences in occupational dis- 
tributions have been accounted for. 

• In general, blacks exhibited slightly more occupational mobility between 
1972 and 1978 than whites (32 percent versus 26 percent), and Asians were 
considerably less mobile than either group (16 percent). 

• In spite of major differences in the performance of the economy between 
the periods 1968-72 and 1972-78, occupational mobility patterns remained 
generally stable. 

• Occupational mobility between S/E and non-S/E jobs has implications for 
both the market adjustment process and the potential for efficient utilization 
of those with S/E skills. The magnitude of the outflows suggests that this 
has been a very common adjustment to excess supply conditions in the S/E 
labor market. Involuntary employment in non-S/E jobs caused by an absence 
of job opportunities represents underemployment of S/E skills. However, the 
relatively low proportion of the respondents who reported they moved to 
non-S/E occupations because of the absence of job opportunities suggests that 
very little underemployment existed. 



part 1 . 



introductbn 



An important dimension of short-run 
labor market adjustment to shifts in 
demand is the movement of workers 
between jobs, employers, occupations, 
and geographic locations. The major 
source of new scientists and engineers, 
new graduates from institutions of higher 
education, historically has lagged in re- 
sponse to labor market changes, in part 
because of the long lead time required 
to move through the education pipe- 
line. Thus, occupational change is the 
major form of short-run accommoda- 
tion to changes in market conditions. 

The study of this particular type of 
response is important for three rea- 
sons. First, it provides the basis for 
identifying closely related occupations 
which are part of the reservoir of skills 
available to meet shifting economic 
priorities. Second, it measures differ- 



ences in the labor market behavior of 
segments of the work force. Finally, an 
understanding of these flows and their 
determinants for individual occupa- 
tions can facilitate evaluation of the 
consequences of alternative demand 
scenarios. 

This report addresses the movements 
and relationships between occupations 
during the decade 1968-78. It examines 
the propensity to stay in or leave a job 
by characteristics such as occupation, 
age, sex, race, and degree level. While 
discussions of these movements are 
primarily descriptive, possible causal 
relationships are discussed. 

Two data bases are used in this re- 
port. The 1968-72 data emanate from 
about 70,000 respondents to a 1972 NSF 
survey. The sample for this survey con- 
sisted of individuals who, in response 



to the 1970 Census of Population, indi- 
cated that they were a scientist or engi- 
neer, or in a related job. The 1972-78 
data are based on about 50,000 respond- 
ents to the 1972 survey, who were then 
resurveyed in 1974, 1976, and 1978. (See 
technical notes.) 

The populations used in this study 
were working as scientists and engi- 
neers in both 1970 and 1972. The samples 
exclude new entrants to the labor force 
after 1970. Therefore, the average age 
of the sample is higher and the mobility 
rates lower than would be the case had 
new entrants been included. Because 
of the exclusion of new entrants, the 
individuals referred to in the tables 
and charts are designated as "experi- 
enced" scientists and engineers. The 
"experienced" populations comprised 
about three-fifths of the S/E labor 
force in 1978. 
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part 2 



background 



Occiipntional mobility pallorn.s art} 
affoctoci hy iho slato of iho economy. 
The halanco helvvoon iho supply and 
(lomand for workers and jobs is one of 
lh{» doUJrminanls of job and occupa- 
tional mobility. Mobility patterns dif- 
fer in periods of rising demand com- 
par{jd to periods of decline or stability 
in the lal)or market for scientists and 
engineers. Chart 1 depicts the rate of 
change of S/E employment in relation 
to several economic indicators for the 
period 19()0-78. 

The sixties were characterized by 
rapid growth of demand for scientists 
and engineers in all sectors, spurred by 
increased spaccj-related rescrarch and 
development, for which real spending 
increased from SOOO million in infiO to 
$5.9 billion bv 1965 J Defense-related 



'NnliunnI Science Kuundation, National Patterns of 
RfrO Resources; Funds fr Personnel in the United 
Slates. U)53~-197H~79 (NSF 78-313] (Washington, DC: 
U.S. Oovftrnmont Printing Office. 1978). tables B-5 and 
H-9. 
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occupational mobility 



This section describes patterns of 
occupational mobility for the 1972-78 
period and their differences from the 
1968-72 period. The earlier period un- 
derwent a relatively declining demand 
for scientists and engineers, while the 
latter period showed growth; therefore, 
the data were examined for changes in 
occupational mobility patterns between 
the periods. 

Occupational mobility is defined as 
a worker's change from a major occu- 
pational S/E group to either another 
major S/E group, a managerial and ad- 
ministrative position, or another non- 
S/E occupation. Four-fifths of all the 
occupational mobility of scientists and 
engineers was to non-S/E occupations. 
The major S/E groups are engineers, 
computer specialists, mathematicians 
and statisticians, physical scientists, 
biological scientists, social scientists, 
psychologists, and "other" scientists. 



occupation 

Over 25 percent of all scientists and 
engineers changed their major occupa- 
tional group of employment between 
the base year of 1972 and 1978. The 
most occupationally mobile S/E group 
was mathematicians — over two-fifths 
moved to another occupational group 
over the period. (See chart 2 and appen- 
dix table C-1.) Psychologists and engi- 
neers were the least occupationally 
mobile— 20 percent and 23 percent, 
respectively. 

The occupations with the greatest 
relative mobility to non-S/E jobs were 
social scientists (32 percent), computer 
specialists (26 percent), an(4 mathe- 
maticians (23 percent). The high rate of 
mobility to non-S/E jobs of social sci- 
entists and mathematicians reflects 
relatively weak demand conditions in 



these fields. The high rate of mobility 
to non-S/E fields of computer special- 
ists reflects upward career movements 
to managerial and administrative posi- 
tions rather than weak demand condi- 
tions. Physical scientists were the least 
mobile to non-S/E jobs (chart 2). 

Of those changing to non-S/E occupa- 
tions between 1972 and 1978, two-thirds 
made the move to manager and admin- 
istrator occupations and only one-third 
to other non-S/E fields. Of those who 
moved to non-S/E jobs, computer spe- 
cialists had the greatest relative move- 
ment to managerialandadministrative 
positions (3.5:1), followed by engineers 
(2.7:1). The smallest relative movement 
to managerial and administrative posi- 
tions was among psychologists (0.7:1) 
and biological scientists (0.8:1). 

While the magnitude of outmobility 
from S/E jobs was large, it was not 
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caused by a lack of S/E jobs. Of the 
1972 scienlisls and engineers that had 
changed lo non-S/E jobs by 1978, only 6 
percent reported that it was because 
no S/E job was available. The largest 
proportion of the non-S/E employed 
(over one-half) reported that they had 
either been "promoted out" of their 
S/E f)osition or that they "preferred" 
non-S/E employment (chart 3). 

The second category of mobility, to a 
different S/K occupational group, ac- 
counted for 5 percent of all scientists 
and engineers (or one-fifth of the oc- 
cupati(jnally mobile scientists and engi- 
neers) over the 1971! -78 period. Mobility 
among S/E jobs was generally limited 
U) a few fields. Of the 50 possible oc- 
cupational transfers considered (7 al- 
ternatives for B original S/Hl occupa- 
tions) in [h(i 1972-78 [)(^rio^l, only 4 
displayed niovemcmt of d percent or 
more." The most dramatic movement 
was out of mathematical sciences (where 
demand was weak] into computer spe- 
cialties and engineering (where demand 
was strong). About 8 percent of those 
employed as mathematicians in 1972 
were engineers in 1978; about 7 per- 
cent wfjre computer specialists. 

1*he low rate of outflow for engineers 
may reflect the strong [lemantl for engi- 
n(i(M*s in lh(j late seventies, a poriofl in 
which shortages for some engineering 
specialties were being reported. While 
comfuiter specialists had moderately 
high oulmobility—about one-third — 
oiost of this flow was to miinagtMnent 
and administrative? jobs, reflecting [hii 
raf)id growth of the computer field. 
Ant)th(jr indicator of ihcj field's growth 
was the attraction of math(jmalicians 
to computer specialties. Almf)st 7 pur- 
cent of the mathematicians became 
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computer specialists between 1972 and 
197H. The low rate of occupational 
change of psychologists indicates a 
lack of commonality with other S/E oc- 
cupations (only :i percent moved tt) 
th(Jse occupations) and the small pop- 
ulation flowing to managcjrial occupa- 
tions may reflect the "private practice" 
nature of jobs in psychology. Social sci- 
entist also had little in common with 
other S/K ot:(:upati[)ns: howev()r, 15 
p(M*t:(jnt moved to manag(jrial or ad- 
ministrativMi jobs. 



age 

Occupational mobility of scientists 
and (mgineers was inversely related to 
age (chart 4) . While further research is 
needed to explain the reasons for this 
relationship among scientists and engi- 
neers, it has been shown that in the 
f)verall labor force the amount of on- 
the-job training acquired in an occupa- 
tion through labor market experience 
increases as workers age. Almost one- 
third of all scientists antl engineers 
under 35 changed jobs in the fi-year 
period, com[)ared with one-fourth of 
those between the ages of 35 and 44 and 
one-fifth of those 45 and older. This 
relationshp may also reflect other fac- 
tors associated with a change of em- 



ployer or location which may accom- 
pany a change in occupation. Workers 
may be more reluctant to undergo an 
occupation change as they age because 
of vested interest in pension {)lans and 
community attachments. Also, younger 
workers, who have accumulated less 
cm-the-job training, ar(; more vulner- 
able to layoffs than older workers. This 
may produce greater cyclical sensitivity 
in the rate of occupational mobility of 
younger work(M-s compared to older 
workers." While age has an inverse re- 
lationship with mobility to management 
and administration, outmobility to other 
non-S/E jobs is less influenced by age 
(appendix table C-2). 



education 

S/H dtjctorate-holders were less likely 
to change occupations than their col- 
Iciagues with less (uiucation, reflecting 
the highly speciali/ed nature of and 
large investment in their formal train- 
ing (chart 4 and appendix table C-3). 
Also, doctorate-holdfirs may accumu- 
late more "specific" (m-the-job train- 
ing than nondoctorates, which may 
deter firms from laying them off.-' In- 
terestingly, while [h(i group with the 
most training, the Ph.D.'s, had the lowest 
rate of occupational mobility (22 per- 
cent), the grouf) with (he least training, 
the bachelor's degree-holders, did not 
have the highest rate (25 percent). The 
absence of a syst(;niatic relationshi[} 
between mobility and level of highest 
degree could ho explained by the rela- 
tive bivels of coincidence of the degree 
field with the occupation. During the 
1972-7B period the master's degree- 
holders had the lowest coincidence (78 
percent had the master's in a field of 
study coincident with their 1972 occu- 
pation) followed by bachelor's degree- 
holders (83 percent), while the Ph.D.'s 
had the greatest coincidence (86 per- 
cent). The relatively low coincidence 
rate for those workers whose highest 
degree was the master's suggests that 



"l.ow^ll H. (lalliiway. "Ayr; and Labor Mnhility Piif- 
ti'rns." Thr? Hniilht^rn Kr.unnmn: ftnirnai, ()rtnl)»;r niR9. 
p. 171. 

■jacnl) Mincr'P. Sr.hno/in^. h'xpifriwncn anil Kurnings 
|\w?v\ York; National Uiirnan of Kcnnomif; Res«arch. 

10741. pp. :if)-:n. 



ERIC 



training outside the field of an individ- 
ual's occupation facilitates movement 
to another occupation. The case of an 
engineer who earns a master's degree 
in business administration comes readily 
to mind, ^s4ost likely, an individual wish- 
ing to remain in his or her occupation 
would not earn a master'sin a different 
field. 

In addition, master's degree-holders 
tend to be, on the average, somewhat 
younger than bachelor's degree-holders 
and, as discussed previously, younger 
workers tend to be more mobile than 
their older colleagues. In 1978, 16 per- 
cent of the master's degree-holders were 
under 35 years old, compared toll per- 
cent of those with only baccalaureates. 
At the older end. 61 percent of the bac- 
calaureates were 45 years and over, 
compared to 47 percent of the master's 
degree-holders. Thus, two factors likely 
account for a greater degree of mobility 
of those scientists and engineers with 
master's than bachelor's degrees. First, 
the use of master's degrees to prepare 
for new occupations; and, second, the 
master's degree-holders were, on the 
average, younger than those with only 
a bachelor's degree. 

race 

Black scientists and engineers had a 
higher occupational mobility rate over 
the 1972-78 period than whites (32 per- 
cent versus 26 percent). Asians had the 
lowest rate (chart 4 and appendix table 
C-4). The low mobility of Asians was 
consistent with their higher level of 
education— 30 percent held the doc- 
torate compared to 11 percent each of 
the black and white S/E groups. There 
was no significant difference in age 
distribution between blacks and the 
other groups to account for their high 
mobility, but blacks were not as con- 
centrated in engineering (45 percent 
versus 70 percent of whites), a less 
mobile occupation. Given thesame oc- 
cupational distribution as whites, the 
black mobility rates would be reduced 
slightly to about 30 percent, indicating 
that field distribution was not the sole 
determinant of racial differences in 
occupational mobility. 

For all S/E occupations combined, 
black scientists and engineers moved 
into management and administrative 





positions at the same rate as did whites— 
15 percent over the 1972-78 period. Thus, 
the overall difference in black S/E oc- 
cupational mobility was entirely at- 
tributable to movement to other non- 
S/E occupations— '12 percent of the 
black versus 6.9 percent of the white. 
(Appendix table C-4 shows the average 
annual mobility by race and occupation.) 

sex 

Women were more mobile than men 
between 1972 and 1978 (35 percent ver- 
sus 26 percent) (chart 4). However, the 
difference was entirely attributable to 
women's concentration in more mobile 
scientific occupations in 1972 rather than 
in engineering (94 percent of women 
and 34 percent of men were scientists). 
If male scientists and engineers had 
had thesame occupational distribution 
as females in 1972, male mobility would 
have been identical to that of women. 



S/E women moved into management 
and administrative positions at a lower 
average rate than males (10 percent 
versusl5 percent); however, there was 
parity among biological scientists, psy- 
chologists, and social scientists, Women 
also had a higher average mobility to 
other non-S/H occupations (18 percent 
versus 6 percent). These higher rales 
were found in all occupational groups 
except psychology where mobility was 
e(|ual between the sexes (appendix 
table C-5). 

changing labor 
nnarket conditions 

Although labor market conditions 
for scientists and engineers in the late 
sixties and early seventies differed 
markedly from those of the mid- and 
late seventies, general patterns of oc- 
cupational mobility wer() similar. The 
earlier years showed large decreases 
in defense, space-related, and com- 
mercially sponsored research, devel- 
opment, and production (chart 1). Un- 
employment of scientists and engineers 
peaked as the academic institutions con- 
tinued to graduate record numbers of 
S/E-degree recipients. Nevertheless, 
for all scientists and engineers, the 
estimated outmobility was similar in 
the 1968-72 and 1972-78 periods, about 
4.4 percent per year, although there 
were differences between the periods 
for some occupational and demographic 
groups. 

In both periods mathematicians were 
the most occupationally mobile while 
psychologists were the least mobile 
(appendix table C-6). In both periods 
all the occupations, except computer 
specialists, maintained the same rela- 
tive ranking of their propensity to change 
occupations. Computer specialists were 
among the least mobile in the 1968-72 
period and the second most mobile 
during 1972-78. The increased mobility 
of computer specialists probably re- 
sulted from the rapid growth in the 
field of computer technology, and the 
movement of experienced computer 
specialists to management positions. In 
the 1972-78 period computer specialists 
had the highest propensity to move to 
management positions of any of the S/E 
occupations (chart 2). 

Between the two time periods, some 

H 



differences appeared in occupational 
mobility patterns by age and education 
levels. In the 1972-78 period scientists 
and engineers less than 35 years old 
were more mobile than their older col- 
leagues. While the 1972-78 mobility of 
the younger group increased substan- 
tially compared to 1968-72, mobility of 
the over 35-year-olds declined (appendix 
table C-6) J" However, little systematic 
relationship existed between age and 
mobility in the 1968-72 period. This sug- 
gests that, while older workers are 



'"The ii^c (le.sl^nalion of the sample for 1968-72 and 
UJ72-78 was as of ihe Insl y«ar of each period. 



generally less mobile (i.e., in periods 
of both weak and strong demand), the 
relatively poorer job opportunities 
during the earlier period inhibited 
mobility of the younger population. 

With respect to educational attain- 
ment, the most distinct patterns of 
change between the two periods was 
for doctorate-level scientists, who were 
generally more occupationally mobile 
in the 1968-72 period (appendix table 
C-6). This phenomenon may reflect a 
pushing-out effect resulting from poor 
employment opportunities caused by 
the substantial drop in R&D funding 
during the 1968-72 period, an activity in 
which doctorate scientists and engi- 



neers were highly concentrated. The 
recovery of R&D activities over the 
1972-78 period could have contributed 
to the observed reduction in occupa- 
tional mobility for the S/E doctorates. 
(Total S/E employment in research 
and development grew at a 2.3-percent 
annual rate during the later period, 
compared to a decrease of about 1 per- 
cent per year over the 1968-72 period.) 

No significant change occurred in 
the pattern of movement between oc- 
cupations over the two periods for S/E 
women who generally followed the 
overall occupational patterns (appendix 
table C-6). Comparable data for minori- 
ties were not available. 
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appendix a 



technical notes 



Data for mobility patterns of the 
1972-78 period are from a sample sur- 
vey of persons who reported their oc- 
cupation as scientist or engineer in the 
1970 Census of Population and who 
were surveyed in 1972 and resurveyed 
in 1974, 1976, and 1978. A sample of 50,093 
representing a population of 1,400,000 
scientists and engineers (the "Experi- 
enced Sample") were identified from 
the 1970 Census. The sample for the 
1972-78 analysis included approximately 
30,000 persons who responded in both 
years. The occupational mobility data 
for the period 1968-72 is based on re- 
sponses to a retrospective question about 
employment asked in 1972 of 75,000 
persons representing 1.037,000 persons 
who were in scientific or engineering 
or closely related occupations in 1970.- 

For further detail and explanations 
about the questionnaires, definitions. 



weighting and estimating procedures, 
sources of data, criteria for fields of 
science and engineering, sample selec- 
tion, and analysis of responses see: 

Characterisiics of Experienced Scien- 
tists and Engineers (Detailed Statistical 
Tables) 

1978 (NSF 79-322) 

1976 (NSF 78-305) 

The above publications are avail- 
able gratis from the Division of Science 
Resources Studies, National Science 
Foundation, Washington, D.C. 20550. 

Characteristics of the National Sam- 
ple of Scientists and Engineers, 1974 
(Detailed StatisticalTables) 
Part 1. Demographic and Educa- 
tional (NSF 75-333) 
(PB 253444/AS, $5.00) 
Part 2. Employment (NSF 76-323) 
(PB264671/AS, $1.75) 



Part 3. Geographic (NSF 76-330) 
(PB265681/AS, $5.00) 

For the 1968-72 data see: 
The 1972 Scientist and Engineer Pop- 
ulation Redefined 

Volume 1. Demographic, Educa- 
tional, and Professional 
Characteristics 
(NSF 75-313) 
(PB 253184/AS, $7.75) 

Volume 2. Labor Force and Employ- 
ment Characteristics 
(NSF 75-327) 
(PB253604/AS, $6.00) 

The above publications are available 
from the National Technical Informa- 
tion Service, Department of Commerce, 
Springfield, Virginia 22151. PB number 
and price are in parentheses. 
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Table C-1 . Occupational mobility of experienced scientists and engineers: 1 972-78 





Occupation In 1978 






Occupation In 1972 


Total 


Physical 
scien- 
tists 


Bio- 
logical 
scien- 
tists 


Mathe- 
maticians 


Computer 
spe- 
cialists 


Psycho- 
logists 


Social 
scien- 
tists 


Other 
scien- 
tists 


Engi- 
neers 


Managers 
and ad- 
minis- 
trators 


Other 

non- 
sclentlsts/ 
engineers 








In thousands 








830.5 


64.5 


53.0 


18.5 


51.9 


20.4 


22.3 


19.8 


406.3 


117.0 


56.9 


Physical scientists 

Biological scientists . . . 

Mathematicians' 

Computer specialists . 


80.3 
67.8 
27.6 
66.5 
24.1 
32.5 
21.2 
510.5 


56.9 
2.7 
.3 
.3 
V) 
V) 
.8 
3.5 


2.4 
48.6 
.1 

V) 
.1 
.2 
.7 
.8 


.3 
.2 
16.1 
.7 
.1 
.4 

V) 
.6 


.8 
.1 
1.9 
43.1 

V) 
.1 
.1 

5.6 


V) 
.2 

V) 
.1 

19.2 
.6 

V) 
.3 


.1 
.5 
.5 
.2 
.4 
20.4 
.1 
.2 


1.4 
.6 
.1 
.3 

V) 
.1 

16.7 
.6 


4.2 
.8 
2.1 
4.8 

n 

.2 
.7 

393.5 


9.0 
6.1 
3.5 
13.1 

1 7 
1 . r 

n 

1 <^ 
77.1 


5.1 
8.1 
2.9 
3.8 
2.6 
5.5 
7 

28.1 










Percent distribution 






Total 


100.0 


7.8 


6.4 


2.2 


6.2 


2.5 


2.7 


2.4 


48.9 


14.1 


6.9 


Physical scientists 

Biological scientists . . . 

Mathematicians' 

Computer specialists . 
Psychologists 


100.0 
100.0 
100.0 
100.0 
100.0 


70.8 
3.9 
1.2 
.5 

n 


3.0 
71.7 
.5 

{*) 
.6 


n 
n 

58.4 
1.1 

n 


1.1 

n 

6.8 
64.9 
{*) 


n 
n 
n 
n 

79.6 


n 

.7 
1.8 

n 

1.5 


1.7 
.9 

n 

.5 

n 


5.2 
1.1 
7.7 
7.2 

n 


11.3 
9.0 
12.5 
19.7 
7.1 


6.4 
12.0 
10.5 

5.7 
10.6 


Social scientists 


100.0 


n 


.7 


1.3 


n 


1.9 


62.8 


n 


.5 


15.3 


17.0 


Other scientists' 


100.0 


3.7 


3.1 


{*) 

n 


.5 


n 


n 


78.6 


3.3 


6.8 


3.3 


Engineers 


100.0 


.7 


(*) 


1.1 


n 






77.1 


15.1 


5.5 



^ Less than 50. 

'Includes statisticians. Source: National Science Foundation 

'Primarily environmental scientists. 

*Not calculated because of small sample size. 



Note: Components may not add to totals because of rounding. 
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Table C-2. Average annual occupational mobility 
rates of experienced scientists and engineers 
by age group: 1972-78 



Occupation 


Under 35 


35-44 


45 and over 


Physical scientists, total 


6.5 


5.0 


4.2 


Administrative and managerial . . . 


2.0 


2.2 


1.6 


Othernon-science/engineering 


2.0 


1.0 


0.8 




2.5 


1.8 


1.8 


Biological scientists, total 


7.4 


4.6 


4.1 


Administrative and managerial . . . 


2.2 


1 ^ 


1.3 


Other non-science/engineering . . 


3.8 


..r 


1.8 


Othpr cpipnf^p/^nninpprinn 

vyillcl oOlci luc/ CI l^il icci 11 


1 .4 


1.3 


1.0 




7,9 


6.9 


6.4 


Administrativeand managerial . . . 


2.5 


2.1 


1.8 


Othernon-science/engineering 


1.7 


1.5 


2.0 






o.o 




Computer specialists, total 


5.5 


6.0 


5.9 


Administrativeand managerial . . . 


3.3 


3.4 


3.0 


Othernon-science/engineering 


1.0 


1.0 


.8 


vyiner bcicncc/criyiriccririy 


1 9 


1 


0 1 




3.1 


4.1 


3.2 


Administrativeand managerial . . . 


1.2 


1.5 


1.0 


Othernon-science/engineering 


2.6 


1.4 


1.8 


Other science/engineering 


(') 


1.2 


.4 




8.7 


5.9 


5.4 


Administrativeand managerial . . . 


3.9 


2.5 


2.1 


Othernon-science/engineering . . 


3.8 


2.9 


2.4 


Other science/engineering 


1.0 


.5 


1.0 


Other scientists, total 


5.1 


3.9 


3.1 


Administrativeand managerial . . . 


1.5 


1.0 


1.2 


Othernon-science/engineering 


.6 


.7 


.5 


Other science/engineering 


3.0 


2.2 


1.4 




5.1 


4.1 


3.2 


Administrativeand managerial . . . 


3.1 


2.9 


2.1 


Othernon-science/engineering 


1.6 


.8 


.8 


Other science/engineering 


.4 


.4 


.3 



*Not estimated because of small sample size. 



Source: National Science Foundation 
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Table C-3. Average annual occupational mobility 
rates of experienced scientists and engineers 
by degree level: 1972-78 



Occupation 


Bachelor's 


Master's 


Doctorate 


Physical scientists, total 


5.6 


6.0 


3.7 


Administrativeand managerial . . . 


2.1 


2.6 


1.5 


Othernon-science/engineering .. 


1.4 


1.4 


.6 


Othpr sripnrp/pnninpprinn 


2.1 


2.0 


1 .6 


Biological scientists, total 


5.9 


6.1 


3.4 


Administrative and managerial . . . 


2.3 


1.9 


1.0 


Othernon-science/engineering .. 


2.3 


2.9 


1.2 


Othpr Qpjpnrp/pnninpprinn 


1 .3 


1 


1 9 


Mathematicians, total 


9.5 


8.1 


4.5 


Administrative and managerial . . . 


2.7 


2.8 


1.1 


Othernon-science/engineering . . 


2.4 


1.6 


1.4 




A A 

4.4 


3.7 


2.0 


Computerspecialists,total 


5.3 


6.8 


6.1 


Administrative and managerial . . . 


3.2 


3.8 


1.5 


Othernon-science/engineering ., 


.9 


.8 


1.8 


Other science/engineering 


1 .2 


2.2 


2.8 


Psychologists, total 


V) 


3.6 


3.1 


Administrative and managerial . . . 


V) 


1.3 


1.0 


Othernon-science/engineering .. 


V) 


1.8 


1.7 


Other science/engineering 


(') 


.5 


.4 


Social scientists, total 


(') 


7.5 


3.8 


Administrative and managerial . . . 


6.0 


3.1 


1.1 


Other non*science/englneering 


3.8 


3.3 


1.9 


Other science/engineering 


V) 


1.1 


.8 


Othersclentists, total 


4.1 


2.8 


3.4 


Administrative and managerial . . . 


1.3 


.9 


1.2 


Othernon-science/engineering .. 


.6 


.3 


.6 


Other science/engineering 


2.2 


1.6 


1.6 


Engineers, total 


3.7 


3.9 


3.6 


Administrative and managerial , , . 


2.5 


2.8 


1.7 


Othernon-science/engineering 


.9 


.7 


.5 


Other science/engineering 


.3 


.4 


1.4 



*Not estimated because of small sample size. 



Source: National Science Foundation 
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Table C-4. Average annual occupational mobility 
rates of experienced scientists and engineers 
by race: 1972-78 





Black 


Asian 


White 




3.8 


2.4 


4.9 


Administrative and managerial . . . 


1.0 


.9 


2.0 


Other non-science/engineering 


1.5 


.2 


1.1 


Other science/engineering 


1.3 


1.3 


1.8 




6.1 


3.3 


4.7 


Administrative and managerial . . . 


.7 


.8 


1.6 


Other non-science/engineering 


4.9 


.8 


2.0 


Other science/engineering 


.5 


1.7 


1.1 




(') 


(') 


7.1 


Administrative and managerial . . . 


(') 


V) 


2.2 


Other non-science/engineering 


(') 


n 


1.7 


Other science/engineering 


(') 


n 


3.2 


Computer specialists, total 


7.0 


n 


5.9 


Administrative and managerial . . . 


4.8 


V) 


3.3 


Other non-science/engineering 


.8 


n 


1.0 


Other science/engineering 


1.4 


n 


1.6 




(') 


n 


3.3 


Administrative and managerial . . . 


(') 


V) 


1.2 


Other non-science/engineering 


(') 


n 


1.8 




(') 


V) 


.3 




(') 


(') 


6.1 


Administrative and managerial . . . 


(') 


n 


2.6 


Other non-science/engineering 


(') 


n 


2.7 


Other science/engineering 


(') 


n 


.8 




{') 


{') 


3.5 


Administrative and managerial . . • 


V) 


(') 


1.2 


Other non-science/engineering 


{') 


(') 


.5 


Other science/engineering 


{') 


(') 


1.8 




4.5 


.3 


3.9 


Administrative and managerial . . . 


3.3 


1.2 


2.6 


Other non-sclence/englneering 


.8 


.8 


.7 


Other science/engineering 


.4 


.5 


.4 



'Notestimated becauseof small sample size. 
Source: National Science Foundation 



Table C-5. Average annual occupational mobility 
rates of experienced scientists and engineers 
by sex: 1972-78 



Occupation 



Physical scientists, total 

Administrative and managerial . . 
Other non-science/engineering . 
Other science/engineering 

Biological scientists, total 

Administrative and managerial . . 
Other non-science/engineering . 
Other science/engineering 

Mathematicians, total 

Administrativeand managerial . . 
Other non-science/engineering . 
Other science/engineering 

Computer specialists, total ... 
Administrativeand managerial . . 
Other non-science/engineering . 
Other science/engineering 

Psychologists, total 

Administrativeand managerial . . 
Other non-science/engineering . 
Other science/engineering 

Social scientists, total 

Administrative and managerial . . 
Other non-science/engineering . 
Other science/engineering 

Other scientists^total 

Administrative and managerial . 
Other non-science/engineering 
Other science/engineering 

Engineers, total 

Administrative and managerial . 
Other non-science/engineering 
Other science/engineering 



Male 



4.8 



1.9 
.9 
2.0 



4.4 



1.5 
1.6 
'1.3 



7.1 



2.3 
1.5 
3.3 



6.1 



3.5 
.9 
1.5 



3.3 



1.2 
1.8 

.3 



5.7 



2.5 
2.5 
.7 



3.6 



1.2 
.5 
1.9 



3.8 



2.5 
.9 
.4 



' Not estimated because of small sample size. 
Source: National Science Foundation 
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Table C-6. Average annual occupational mobility rates of experienced scientists and engineers 
by selected characteristics: 1972-78 and 1968-72 





Sex 


HIghestdegree 


Age 


Race 


Occupation 




Fe- 


Bach- 


Mas- 




Under 




45 and 








and period 


Male 


male 


elor's 


ter's 


Ph.D 


35 


35-44 


older 


Black 


White 


Asian 


1972-78 
























Physical scientists 


4.8 


6.3 


5.6 


6.0 


3.7 


6.5 


5.0 


4.2 


3.8 


4.9 


2.4 


Biological scientists . . . 


4.4 


6.8 


5.9 


6.1 


3.4 


7.4 


4.6 


4.1 


6.1 


4.7 


3.3 


Mathematicians 


7.1 


6.1 


9.5 


8.1 


4.5 


7.9 


6.9 


6.4 


(') 


7.1 


(') 
(') 


Computer specialists . 


6.1 


3.7 


5.3 


6.8 


6.1 


5.5 


6.0 


5.9 


7.0 


5.9 


Psychologists 


3.3 


3.7 


V) 


3.6 


3.1 


4.1 


3.2 


3.2 


(') 


3.3 


(•) 


Social scientists 


5.7 


8.0 


V) 


7.5 


3.8 


8.7 


5.9 


5.4 


(') 


6.1 


(') 




3.6 


{') 


4.1 


2.8 


3.4 


5.1 


3.9 


3.1 


(') 


3.5 


{') 




3.8 


5.5 


3.7 


3.4 


3.6 


5.1 


4.1 


3.2 


4.5 


3.9 


2.3 


1968-72 
























nliyolUal bLicfiiUoib .... 


5.7 


5.8 


5.8 


10.2 


5.1 


5.5 


6.9 


5.3 








Biological scientists . . . 


5.1 


7.7 


4.9 


7.1 


5.3 


5.3 


5.3 


6.1 


{') 






Mathematicians 


9.3 


7.7 


13.9 


7.8 


3.3 


9.3 


8.5 


8.7 


{') 






Computer specialists . 


4.1 


2.1 


2.2 


4.8 


9.4 


3.5 


4.3 


6.2 






n 


Psychologists 


3.1 


4.1 


(') 


2.9 


3.6 


2.7 


4.4 


3.7 


{') 






Social scientists 


4.1 


4.5 


4.1 


3.0 


4.3 


3.5 


5.3 


4.9 






n 


Other scientists 


3.4 


2.0 


2.4 


3.9 


4.1 


3.3 


3.3 


3.0 


n 




{') 


Engineers 


4.1 


8.8 


4.3 


4.1 


4.5 


4.0 


4.7 


4.4 









'Notestimatedbecauseofsmallsamplesize. Source; National Source Foundation 

'Not available. 



Table C-7. Selected characteristics of the experienced scientists and 
engineers of 1972 in 1978 



Occupation 


Total 


Sex 


Race 


Age 


Degree level 


Male 


Fe- 
male 


White 


Black 


Other' 


Less than 
35 


35-44 


45 and 
over 


Bach- 
elor's 


Mas- 
ter's 


Doc- 
torate 




(In thousands) 


Total 


830.5 


788.8 


41.7 


796.8 


9.3 


24.4 


126.7 


310.1 


393.6 


434.6 


205.5 


153.0 


Physical scientists .... 


64.5 


60.8 


3.7 


60.0 


1.3 


3.2 


8.2 


25.7 


30.6 


21.0 


11.7 


31.6 


Biological scientists . . . 


53.0 


46.8 


6.2 


50.0 


.9 


2.2 


5.7 


21.2 


26.1 


12.2 


9.3 


29.7 


Mathematicians' 


18.5 


16.0 


2.5 


16.9 


.7 


.9 


3.4 


7.7 


7.4 


3.5 


5.9 


8.9 


Computer specialists . 


51.9 


45.7 


6.2 


49.9 


.7 


1.1 


13.2 


25.3 


13.4 


32.2 


15.2 


3.7 


Psychologists 


20.4 


15.2 


5.3 


20.0 


.4 


.1 


3.5 


7.4 


9.5 


.5 


5.7 


14.2 


Social scientists 


22.3 


18.1 


4.2 


21.6 


.2 


.5 


3.3 


8.2 


10.7 


2.4 


6.3 


13.5 


Other scientists^ 


19.8 


19.2 


.6 


19.5 


(*) 


.2 


1.8 


6.5 


11.5 


8.0 


5.4 


6.3 


Engineers 


406.3 


404.8 


1.5 


390.2 


2.7 


13.4 


52.0 


139.8 


214.5 


260.3 


99.0 


23.7 


Managers and 


























administrators 


117.0 


112.8 


4.2 


114.0 


1.4 


1.6 


21.9 


49.3 


45.8 


67.2 


33.4 


11.7 


Other 


56.9 


49.2 


7.6 


54.6 


1.1 


1.2 


13.8 


19.0 


24.1 


26.9 


13.6 


9.7 


Percent who changed 
occupation. 
1972-78 


26.0 


25.6 


34.5 


26.2 


32.0 


19.2 


34.4 


27.6 


22.0 


25.4 


29.1 


22.0 



'Primarily Asian. «Less than 50. 

'Includes statisticians 

'Primarily environmental scientists. Source: National Science Foundation 
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